Postoperative nausea and vomiting occur frequently in patients undergoing general anaesthesia for major gynaecological surgery. 1 A number of factors which include age, obesity, history of motion sickness, operative procedure, anaesthetic techniques and postoperative pain are considered to increase the incidence of these CAN J
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symptoms postoperatively. 2 A positive history of motion sickness is an important factor that increases the probability that a patient will experience postoperative emesis. 3 Granisetron (Kytryl| is a selective 5-hydroxytryptamine type 3 (5-HT3) receptor antagonist, and is effective in preventing emesis associated with chemotherapy in patients with cancer: Recently, we have demonstrated that granisetron reduces the frequency of postoperative nausea and vomiting. 5,6 However, the antiemetic effects of this agent on the frequency of postoperative emesis in patients with a history of motion sickness have not been reported. This study was designed to assess the efficacy of granisetron in a randomized, double-blind comparison with placebo in patients with and without motion sickness undergoing general anaesthesia for major gynaecological surgery.
Methods
After approval of our institutional review board, 50 female patients with a history of motion sickness and 60 women patients without it undergoing general anaesthesia for major gynaecological surgery were studied. A history of motion sickness was collected as a part of the demographic information. Thus, the patient was regarded to have motion sickness when she gave a recent history of any of the four symptoms on preoperative questionnaire, i.e., nausea, vomiting, loss of appetite and stomach awareness provoked by the transport with car, train or airplane. Informed consent was obtained from each patient. The patients ranged in age from 21 to 63 yr and were ASA physical status I or I1. No patient had cardiovascular, respiratory, gastrointestinal, renal, hepatic, neurological disease nor had received any antiemetic within 24 hr of surgery. A negative pregnancy test result was obtained for each patient.
As premedication, all patients received atropine sulphate 0.5 mg im 30 min before induction of anaesthesia. In the operating room, the patients were placed in the lateral decubitus position. A 17-gauge Touhy needle was inserted at either L2_3 or L3_ 4 interspace with the loss of resistance technique, and an 18-gauge epidural catheter was placed cephalad (approximately 5 cm) through the needle. Correct placement of the catheter was confirmed by administering a test dose of 2 ml lidocaine (plain) 1.5%. After catheter placement, the patients were placed in the supine position. The patients of either group received, in a randomized, double-blind manner, a single dose of either granisetron (40 lag. kg -I) or placebo (saline) iv over 2-5 min immediately before induction of anaesthesia. Anaesthesia was induced with thiopentone 5 mg. kg -I iv and vecuronium 0.2 mg. kg -~ iv was used to facilitate tracheal intubation. After tracheal intubation, anaesthesia was maintained with nitrous oxide 4 L. min -I, oxygen 2 L. min -l and isoflurane 0.5-2.0% (inspired concentration). Ventilation was controlled mechanically and was adjusted to keep PErCO2 between 35 and 40 mmHg with an anaesthetic/respiratory gas analyzer (Capnomac Ultima, Datex, Finland). When haemodynamic variables were stable, 10-15 ml lidocaine (plain) 1.5% were injected through the epidural catheter. Neuromuscular blocking drugs were used as needed. Isoflurane inhalation was terminated approximately ten minutes before the end of surgery. At the cessation of surgery, nitrous oxide administration was stopped, and atropine sulphate 0.02 mg.kg -I iv and neostigumine 0.04 mg.kg -I iv were administered for reversal of muscle relaxation, and then the tracheas were extubated. Rectal temperature was monitored and maintained at 37 _ I~ If two or more episodes of vomiting occurred during the 24 hr after anaesthesia, rescue antiemetics (e.g., metoclopramide) were given. For postoperative analgesia, a continuous epidural infusion with a mixture of 40 ml bupivacaine 0.25% and morphine 0.1 mg.kg -~ was started after the completion of surgery at a rate of 1.7 ml.hr -I (Drug infusion balloon catheter, Dib international, Japan). Postoperatively, patients in all groups received indomethacin (50 mg, pr) when they complained of pain.
Postoperatively, at 24 hr after recovery from anaesthesia, episodes of nausea and vomiting experienced by the patients during the first 24 hr after anaesthesia were recorded by questioning directly by anaesthetists who were blinded to which antiemetics the patients had received. Retching was not assessed as a separate entity, and patients who experienced retching were classified as nauseous. 7 The details of any side effect were also recorded throughout the study (0-24 hr after anaesthesia) following either general questioning of the patients by anaesthetists or spontaneous comment by the patients. Drowsiness/sedative was graded on a two-point scale and was assessed as 0 = awake, I = drowsy/ sedative. 8
Patient demographic d..ata were analyzed with one-way analysis of variance (ANOVA) and Student's t test. The frequency of postoperative emesis and the incidence of adverse events were compared with a nonparametric test (Z2). A P value of <0.05 was considered significant. All values were expressed as mean .4-SD.
Results
Except for a history of motion sickness, patient characteristics and types of operation were not different among the groups (Table I) .
During the first 24 hr after anaesthesia, the frequencies of postoperative nausea and vomiting in patients with motion sickness who had received granisetron (24%) were lower than those who had received placebo (72%) (P < 0.05 }. Similarly, the frequencies of postoperative emesis in patients without motion sickness who had received granisetron (10%) were lower than those who had received placebo (43%) (P < 0.05) ( Table 1I ).
The frequencies of postoperative nausea and vomiting during the 24 hr alter anaesthesia in patients with motion sickness who had received placebo were different from those in patients without it (P < 0.05) (Table  III) .
No additional antiemetics were administered in either group. The frequency of the use of indomethacin was 4-8% in each group. The most frequently reported adverse events were headache, dizziness and drowsiness (Table 111 ). There were no differences in the incidence of these events among groups.
Discussion
The major findings of this study were that during the 24 hr after anaesthesia, the frequencies of postoperative nausea and vomiting in patients with a history of motion sickness were higher than those in patients without such a history when they received placebo (P < 0.05), and that frequencies of postoperative emesis in patients with and without motion sickness who had received granisetron was lower than in those who had received placebo (P < 0.05).
The aetiology of nausea and vomiting in patients undergoing general anaesthesia for major gynaecological surgery is multifactorial in origin. 2 A number of factors including age, obesity, history of motion sickness, surgical procedure, types of anaesthesia and postoperative pain are considered to increase the incidence of these postoperative symptoms. In this study, however, the treatment groups were similar for patient characteristics, surgical procedures,'anaesthetetics administered and analgesics used postoperatively, except for a history of motion sickness. Therefore, the differences in the frequencies of postoperative emesis between the patients who had received placebo and those who had received granisetron can be attributed to the differences in these agents tested.
Postoperative nausea and vomiting are said to occur more commonly in patients with a positive history of motion sickness) This study also showed that frequencies of postoperative emesis during the 24 hr after anaesthesia in patients with motion sickness who had received placebo were higher than those without it.
In our trial of 110 patients with and without motion sickness, the frequencies of postoperative nausea and vomiting were less after administration of prophylactic granisetron than after placebo. This higher antiemetic efficacy of granisetron may possibly be explained by its pharmacological properties. Granisetron is effective in the treatment of nausea and vomiting induced by cancer therapy? Our recent studies have also demonstrated that granisetron has a potent antiemetic effect on nausea and vomiting following major gynaecological surgery. 5.6 The exact mechanism of action of granisetron in preventing postoperative emesis remains unclear, but it has been suggested that it may act on sites containing 5-HT 3 receptors with demonstrated antiemetic effects. 9
The effective doses of granisetron are known to be between 40 and 80 lug-kg -~ for the treatment of cancer therapy-induced nausea and vomiting. ~~ As previously shown, granisetron 40 lag.kg -~ was the optimal antiemetic effective dose for preventing postoperative emesis. 6 Therefore, this dose was used in this study.
Motion sickness susceptibility predisposes to postoperative nausea and vomiting, 3 but few studies have addressed the issue. In this study, the frequencies of postoperative nausea and vomiting were reduced with granisetron in patients without motion sickness, and this agent also appeared to be effective in control the postoperative emesis in patients with motion sickness. This study also suggests that patients with a positive history of motion sickness warrant consideration of prophylactical administration of antiemetic agent.
' Adverse events observed in this study were relatively mild, and there were no differences in the incidence of side effects among the groups. It does not appear that granisetron affects mental status to produce headache, dizziness or drowsiness. Thus, granisetron is relatively free of adverse events and is safe for preventing postoperative nausea and vomiting. Our hospital pharmacy pays 10,020u tbr granisetron 3 mg, and this agent is much more expensive than other antiemetics (e.g., 175u for droperidol 2.5 mg, 61u for metoclopramide 10 mg). However, unlike granisetron, these antiemetics have undesirable side effects including excessive sedation, hypotension and extrapyramidal symptoms) .~t
In conclusion, this study suggests that granisetron reduces the incidence of postoperative emesis both in patients with and without motion sickness. 
